Abstract. Using Donaldson's approximately holomorphic techniques, we construct symplectic hypersurfaces lying in the complement of any given compact isotropic submanifold of a compact symplectic manifold. We discuss the connection with rational convexity results in the Kähler case and various applications.
Introduction
It was first observed by Duval (see e.g. [Du] ) that, in Kähler geometry, the notions of isotropy and rational convexity are tightly related to each other. Recall that a compact subset N of C n or more generally of a complex algebraic manifold is said to be rationally convex if there exists a complex algebraic hypersurface passing through any given point in the complement of N and avoiding N. Among the results motivating the interest in this notion, one can mention the classical theorem of Oka and Weil (further improved by subsequent work) stating that every holomorphic function over a neighborhood of a rationally convex compact subset N ⊂ C n can be uniformly approximated over N by rational functions. It was shown in 1995 by Duval and Sibony that, if a smooth compact submanifold of C n is isotropic with respect to some Kähler structure on C n , then it is rationally convex [DS] . This result was extended in 1999 by Guedj to the context of complex projective manifolds: Because the concept of isotropic submanifold originates in symplectic geometry, it is natural to seek an analogue of this result for symplectic manifolds. Although the lack of an integrable almost-complex structure prevents the existence of holomorphic hypersurfaces in a general symplectic manifold, a suitable analogue may be found in Donaldson's construction of approximately holomorphic symplectic hypersurfaces.
Let (X, ω) be a closed compact symplectic manifold of real dimension 2n. Unless otherwise stated, we will always assume that the cohomology class 1 2π
[ω] ∈ H 2 (X, R) is integral; this does not restrict the diffeomorphism type of X in any way. A compatible almost-complex structure J on X and the corresponding Riemannian metric g are also fixed.
Let L be a complex line bundle on X with first Chern class c 1 (L) = 1 2π
[ω], endowed with a Hermitian structure and a Hermitian connection ∇ L whose curvature 2-form is −iω. It was shown by Donaldson in [D1] that, when the integer k is large enough, the line bundles L ⊗k admit many approximately J -holomorphic sections, some of which possess remarkable transversality properties ensuring that their zero sets are smooth symplectic submanifolds in X. Many interesting constructions in symplectic topology have recently been obtained by using the same techniques (see e.g.
[A2], [D2] and [S]).
Let us recall the following definitions. The almost-complex structure J and the Hermitian connection on L ⊗k induced by that on L yield ∂ and∂ operators on L ⊗k . Since the connection on L ⊗k has curvature −ikω, we introduce the rescaled metric g k = k g on X, in order to be able to consider uniform bounds for covariant derivatives of sections of L ⊗k . As a consequence of this rescaling, the diameter of X is multiplied by k 1/2 , and all derivatives of order p are divided by k p/2 . 
